Effect of exercise on left ventricular-arterial coupling assessed in the pressure-volume plane.
The left ventricle (LV) and arterial system are nearly optimally coupled to produce stroke work (SW) at rest. However, the effect of exercise on the coupling between the LV and arterial system has not been directly determined. We evaluated 11 dogs who were instrumented to determine LV volume from three diameters. The LV end-systolic pressure (Pes)-volume (Ves) relation was determined by transient caval occlusion at rest and while the animals ran at 5-7 mph on a treadmill. During exercise, the Pes-Ves relation was shifted toward the left and the slope [end-systolic elastance (Ees)] increased from 7.7 +/- 2.8 to 12.7 +/- 4.2 (SD) mmHg/ml (P < 0.05). The arterial end-systolic elastance (Ea), calculated as Pes divided by stroke volume, increased during exercise (8.8 +/- 3.0 to 10.9 +/- 4.7 mmHg/ml, P < 0.05). The ratio of Ees to Ea increased during exercise from 0.89 +/- 0.31 to 1.27 +/- 0.12 (P < 0.05). The portion of the pressure-volume area expressed as SW increased during exercise from 0.63 +/- 0.07 to 0.69 +/- 0.10 (P < 0.05). After adrenergic blockade, the Ees-to-Ea ratio was not significantly altered during exercise (0.90 +/- 0.24 vs. 0.83 +/- 0.15, P = NS). At rest and during exercise, both with intact reflexes and after beta-adrenergic blockade, the ratio of Ees to Ea remained within the range in which SW is > 95% of maximum. We conclude that during exercise, beta-adrenergic stimulation shifts the LV Pes-Ves relation to the left with an increased slope. This more than offsets the increase in Ea.(ABSTRACT TRUNCATED AT 250 WORDS)